This study demonstrates that the HO model proves useful for assessing the competitive factors in the delivery of services. However, further analysis that draws on the modeling framework of microeconomics and industrial organization is required.
INTRODUCTION
In the past twenty years international trade in services has experienced unprecedented growth. Though many studies have examined the determinants of comparative advantage in the international trade of goods, few have addressed services. This research seeks to fill a gap in the literature by ascertaining to what extent the Hecksher-Ohlin model can be used to identify comparative advantage in exports of services. The empirical analysis draws on the methodology presented in the existing literature and enhances it by introducing new variables, updating the data, and expanding the range of services examined. We begin by shedding some light on the definition of services and underscore the challenges involved in classifying and recording trade in them. Next, we briefly examine developments in the global trade in services since 1985. Following a review of the literature, we conclude with the results of our statistical analysis.
CLASSIFYING AND RECORDING SERVICES Toward a harmonization of systems of classification for services
The concept of services encompasses a broad spectrum of heterogeneous activities. While there is no international consensus on their definition, the one in the OECD's System of National Accounts 1993 merits particular mention (OECD, 2000, p.40) :
Services are outputs produced to order and which cannot be traded separately from their production; ownership rights cannot be established over services and by the time their production is completed they must have been provided to the consumers; however as an exception to this rule there is a group of industries, generally classified as service industries, some of whose outputs have characteristics of goods, […] . This definition draws attention to the difficulty of identifying services that are incorporated in goods. The issue is compounded by the fact that sometimes similar designations include activities that vary by country, bringing home the conceptual impediments to defining services. This has a significant impact on the classification and recording of trade at a global level.
The most comprehensive system currently in existence is from the 5th edition (1993) of the IMF's Manual of Balance of Payments (MBP5). Servicerelated trade between residents and non-residents is recorded in the current account and grouped into eleven broad categories: transportation services, travel, communications services, construction services, insurance services, financial services, computer and information services, royalties and license fees, other business services, personal, cultural, and recreational services, and government services not included elsewhere. The principal limitation of this classification is that the export or import of some services does not enter into the balance of payments in any way. Other international organizations, such as the WTO and the OECD, have devised their own systems, more or less following the model of the IMF. Here, again, the availability of data, both in terms of the level of disaggregation and the years covered, varies from one country to the next.
In order to harmonize statistics at the international level, in 1994 an interagency task force was constituted under the aegis of the UN and comprising the IMF, the OECD, the World Trade Organization, the World Tourism Organization, and the European Commission. In 2001, the task force published its first report, the Manual on Statistics of International Trade in Services (UN, 2002) , desiring "…to provide a coherent conceptual framework within which countries can structure the statistics they collect and disseminate on international services trade" (OECD, 2001, p.5) . Drawing largely on MBP5, this document nonetheless makes interesting contributions since it defines trade more broadly. In relation thereto, the manual distinguishes between four modes of services trade, as described in the text of the GATS (OECD, 2001) . Mode 1 addresses the case in which a consumer calls on the services of a foreign supplier. Mode 2 accounts for transactions that occur when the consumer travels abroad in order to use the services of a foreign supplier. Mode 3 encompasses services provided to the residents of one country by a subsidiary of a company headquartered elsewhere. To facilitate gathering this data, the manual provides a statistical framework called FATS (Foreign Affiliates Trade Statistics) . Finally, mode 4 covers the case in which an individual temporarily travels to a foreign country in order to provide a service to an individual or a firm.
Gaps in the recording of trade in services
The recording of trade in services raises particular challenges, as is confirmed by this quotation from an OECD document (2001, p.4) :
"Measurement of trade in services is inherently more difficult than measurement of trade in goods ». The intangibility of services makes them difficult to define. Although some services may be defined through their physical function -e.g., transport or hotel servicesothers are conceptually more abstract such as consultancy or education. Unlike trade in goods, trade in services involves no package crossing the customs frontier with accompanying documentation showing an internationally recognised commodity code; a description of the contents, information on quantity, origin, and destination; an invoice; and an administrative system based on customs duty collection which facilitates data compilation …" Consequently, the availability and precision of statistics on International Trade in Services leaves much to be desired. Since the task force on statistics of International Trade in Services (TFSITS) has developed and deposed a Manual on Statistics of International Trade in Services in 2001, it has shifted its focus towards providing guidance and assistance to countries for the collection of trade in services data. Nevertheless, implementation of the recommendations in this manual is far from completed (WTO, 2006a, p. 43) . Presently, there is a great heterogeneity between countries in the availability of data as well as in their level of a disaggregation. Differences are striking between developed and underdeveloped countries. Even, within industrialised countries of OECD, numerous divergences persist. For instance, the number of sub-categories of services reported, vary from 4 in Danemark, , 9 in Switzerland, 14 in Canada, 48 in USA, 58 in Sweeden, 65 in Italy. Also, it should be borne in mind that technological progress and the increasing internationalization of firms have led to a significant increase in certain supply modes of service, such as internet, ecommerce, franchising and leasing; this raises a bordeline issues. According to OECD (2001, p. 4) , international discussions continue to determine wheter or not "digitized" products (printed matters, sound, film, software, …) should be classified as goods or services. In light of that, experts on the task force are working on an update to the manual, sheduled for release in 2010 (TFSITS, 2008) .
THE INTERNATIONAL TRADE IN SERVICES
Exports in services increased by a factor of 6 between 1985 and 2005, from $401.4 to over $2498 billion (IMF, various years). The mean annual growth rate in services trade amounted to 9.78 per cent, slightly exceeding that of goods (at 9.42 per cent). Despite this remarkable rise, their share in global trade remained relatively stable, ranging between 18 and 20 per cent over time. Given that services account for over two-thirds of global GDP (WTO, 2006a, p. 7), we are struck by how poorly they are represented.
In 2005, the principal exporters of services were the United States (15.1 per cent of global trade), the United Kingdom (8.1 per cent), Germany (6.2 per cent), France (4.6 per cent), and Japan (4.4 per cent) (IMF, 2007) . These five countries were also the five largest importers. However, we observe a strong dynamism of exports originating from Asia, which have grown faster than the global mean in the past three years (WTO, 2007, p. 17) . More specifically, we point to the excellent results posted by China, which is now 9th in exports, globally. We also observe that the 13th rank is held by India, which excels in computer services and engineering.
As to the sectorial evolution of exports, we observe that over the past 20 years the share occupied by transportation fell from 32 to 22 per cent, while travel remained relatively stable despite facing considerable pressures since the beginning of the 2000s. As to governmental services, they are also losing ground. In 1985, they amounted to 9 per cent of services traded, but then fell to 3 per cent by 2005. The category that experienced the fastest growth, both in terms of absolute value and as a proportion of international trade, is that of "other services." From 32 per cent of total exports of services in 1985, it represented nearly one half by 2005.
In light of the preponderance of the category "other services", there may be some interest in taking a closer look at its exact composition. As specified by the IMF in its Manual of Balance of Payments, this item covers services other than transport and travel. More precisely, the various subcategories are presented in Figure 2 . Unfortunately, the IMF does not present disaggregated data for this category at the worldwide level. However, we find that the WTO provides more detailed data on commercial services. In 2004, exports of "other services" are most driven by royalties and licence fees (14 %), followed by financial services (12 %) and computer and information services (8 %). 
THE DETERMINANTS OF COMPARATIVE ADVANTAGE IN SERVICES

Review of existing studies
There are numerous studies, theoretical and empirical, that seek to demonstrate the validity of comparative advantage and the Hecksher-Ohlin model at the level of trade in goods (MacDougall, 1951; Leontief, 1964; Balassa, 1979; Sampson and Snape, 1985; Leamer, 1987) . However, few economists have specifically attempted to show their applicability to services.
In 1981, Sapir and Lutz conducted an experiment in which they regressed the export-import ratio of a specific service on assorted independent variables, including the capital-labour ratio, the abundance of human capital, technological intensity, and economies of scale. They concluded that the principle of comparative advantage and the factor endowment model fits the international trade in services well enough, in the sense that most of the explanatory variables retained prove significant. However, the test appears incomplete since it only covered a limited number of services. Furthermore, being conducted in 1981, the study did not capture recent developments in international trade, most specifically the entry into effect of the GATS. Finally, the choice of the export-import ratio does not appear to be an appropriate measure of the export performance of a country since, in the matter of services, the world's biggest exporters are also the biggest importers. Hindley and Smith (1984) advance some thoughts on the nature of services and their implications for the validity of Ricardian theory. First, they demonstrate that the existence of market failure does not, in and of itself, invalidate the theory for either goods or services. Second, they refute the argument that comparative advantage does not apply because services require a physical presence on the territory (direct foreign investment, or movement of persons). Their reasoning shows that, regardless of the form assumed by the trade (commerce, investment, or the movement of people), the principle always obtains. Despite these interesting conclusions, their study remains theoretical-no empirical work has borne out their findings.
In 1985, Deardorff conducted an in-depth investigation into the impact that three characteristics-which differentiate services from goods-have on the validity of comparative advantage. The first characteristic is that trade in services is often inextricably linked to goods (Deardorff, 1985, p. 2) . The second is that trade in services requires, or at the very least is often accompanied by, direct foreign investment. As to the third characteristic, he takes up the expression in Markusen (1984) and Helpman (1984) , introducing the notion of "absent factors." This notion refers to the fact that the production of services requires inputs, or factors, that may be physically absent from the site at which production of the service occurs. This notion raises doubts regarding the applicability of comparative advantage in some circumstances, as the author reveals using a variety of theoretical demonstrations. Unfortunately, his points remain theoretical and are only weakly substantiated.
More recently, Li, Moshirian, and Sim (2005, 2003) examined the determinants of intra-industry trade for financial services and insurance. The results of their empirical tests do not contradict the Hecksher-Ohlin model. On the contrary, they demonstrate that the abundance of human and physical capital plays a key role in comparative advantage. Aside from these two factors, other elements were found to have positive impact on a country's competitiveness in the export of these services, especially mean per capita income, economies of scale, trade intensity, and the degree of market openness. Zhang and Jensen (2007) set out to uncover the importance of factor endowment for explaining tourism flows. Their tests reveal that a nation's abundance in natural resources, technology, and infrastructure play a pivotal role in attracting flows of tourists. Looking at the liberalization of the financial sector, Morgan and Snowden (2007) establish that financial services unambiguously obey the rules of comparative advantage, but they also emphasize the fundamental differences that distinguish them from goods markets.
Other recent studies published in the Review of Global Economy Journal need to be mentioned, namely; Banga (2005) , Karmakar (2007) . In his paper, Banga provides a good review of the studies on Trade Theory and concluded on the need for a new theory that would be applied to services. However, this study did not address the issue of empirical test of trade theory to services. The study of Karmakar (2007) focuses essentially on barriers to trade in services and policies for their liberalisation. Also, Karmakar had estimated the Revealed Comparative advantage indexes ( RCA) for India in certain categories of services. This RCA index has been used by Clark, Sawyer and Sprinkle (2007) , to identify the pattern of specialisation and the degree of structural change across Regions of the United States, but only in manufacturing Goods.
As we can see, there is no real consensus on the applicability of the principle of comparative advantage to services. The scant literature consecrated to the subject does not appear sufficiently developed to provide an answer. In fact, most studies, aside from the one by Sapir and Lutz, do not include an empirical component. Moreover, they are largely from the 1980s, so an update appears overdue. For all these reasons, we decided to proceed with an empirical analysis to determine whether international trade in services truly complies with the theory of comparative advantage.
Theoretical model and assumptions
According to the H-O theory, a country's comparative advantage is determined by its relative factor scarcity. Precisley, a country will export the good which uses its abundant factor most intensively, under the assumptions there is no-impediments to international trade 1 . Therefore, in testing the H-O model, the approach consists generally of identifing the factors which are intensive in the production of a good and then to measure the degree of its impact on a country performance in exporting the good. It is the case in Sapir and Lutz (1981) , Balassa (1979) , Marvasti (1994) , Schulze (1999) who run a linear regression of a dependant variable on a serie of selected independent variable. In regard to the dependant variable, various indexes have been used, such as net exports, ratio of export to import. Balassa introduced his famous RCA index in 1965. He correctly pointed out that, contrary to the data on relative export performance, imports are affected by intercountry differences in the degree of protection. By defining his index, he has given greater weight to export performance than to export-import ratios. Thus, the index of export performance according to Balassa, is the ratio of the share of country in the exports of commodity to the share of country in the exports of all manufactured goods (RCA). Balassa is suggesting that the comparative advantage is "revealed" by observed commodity pattern of trade which reflects relative costs as well as difference in non-price factors. Following of the works of Balassa (1965 Balassa ( , 1979 , it becomes customary in the empirical trade literature to analyse specialization patterns of countries by using RCA index; De Benedictis and Tamberi ( The greater this ratio, the better its performance in exporting that service. In standard tests of the H-O model, the most commonly used explanatory variables are the capital-labour ratio and variables for economies of scale, research and development, and human capital (Leontief, 1953; Kenen, 1965; Bhagwati, 1967; Keesing, 1967; Hufbauer, 1970; Baldwin, 1971; Branson and Junz, 1971; Harkness and Kyle, 1975; Balassa, 1979; Stern and Maskus, 1981; Sveikaukas, 1983; Leamer, 1987) .
The first explanatory variable we retain is the capital-labour ratio (K/L). Capital was approximated with the sum of gross fixed capital formation between 1993 and 2003, consistent with the methodology used by Hufbauer (1970) and Balassa (1979) . Labour, in turn, was measured as the active population. The second explanatory variable is human capital. To account for this, we created a variable for the number of graduates from higher education and the number of skilled workers within the labour force. Drawing on the work of Schulze (1999) , Marvasti (1994) , and Sapir and Lutz (1981) , we also retained variables for 2 RCA j = X ij /X ig = X j /X g where RCA j is revealed comparative advantage for country j; X ij is exports of service i by country j; X ig is global exports of service i; X j is total exports of services from country j; and X g is total global exports of services. economies of scale, proxied by GDP or population. While both of these variables seem valid to us, they cannot be applied simultaneously owing to issues of multicollinearity. Therefore, we retained the one with the greatest explanatory power. Finally, we kept the variable for per capita GDP, on the assumption that the demand for services will be greater in a country with a higher income. The model can be written in general form as follow : xij = αo + α 1 *GDP j + α 2 *GDPCAP j + α 3 *(K/L) j + α 4 *EDL j + α 5 *PT j + α 6 *RD j Where j = economy index i = service categoy index x = revealed comparative advantage The box below provides more details on the methodology and the data sources that have been used for the statistical analysis. As has been previously explained, the model is estimated in linear form and over a cross section of economies. Data on services exports are for the year 2003. In chosing the sample, special care was taken to include countries with various degree of service exports and at different level of development. Thus, the sample of 80 countries includes 25 strong exporters (mostly industrialised), 20 average exporters (industrialised and developing), 35 moderate and weak exporters (mostly developing) (see table  1 ). As expected, the number of observations in each regression vary greatly from one category of service to another, due to the limit of availability of data on some of independent variables, ranging from 29 in construction services to 45 in communications services 3 .
Results and interpretations
It is useful to begin our comments on the results by analysing the data for the dependent variable (RCA). This index shows a great deal of fluctuation across countries and categories of services, indicating that there is some specialization in exports (Table 1) . For example, in terms of royalties and licence fees, the highest index values are found in Japan (3.20) and the United States (3.17), while nearly all other countries in the sample (aside from the United Kingdom, Canada, and Sweden) stand out for their negligible rate. As to exports of financial services, they are particularly pronounced in Luxembourg (10.57), Switzerland (4.40), and the United Kingdom (3.34).
3 Given that the number of observations is at least equal to or greater than 29, it implies that the selected countries being regressed include industrialised and strong exporters as well as developing countries. For instance, in the royalties and licences fees category, 36 countries have been regressed; namely : United States of America, United Kingdom, Germany, France, Italy, Japan, Spain, Netherlands, Belgium, Canada, Austria, Australia, Sweden, Switzerland, Norway, Finland, New-Zealand, Greece, Portugal, Ireland, Israël, China, Hong Kong, Korea, Mexico, Poland, Egypte, Malaysia, Thailand, Czech Republic, South Africa, Chili, Argentina, Morocco, Philippines, Slovakia, Romania, Slovenia.
These three countries also stand out in exports of insurance services. In the categories of computer and information services, India stands out (12.62), with Ireland (8.79) and Israel (7.05) trailing considerably.
METHODOLOGY AND DATA SOURCES FOR THE STATISTICAL ANALYSIS
The Variables for R&D are measured by the ratio of total gross domestic expenditures on R&D to GDP (R&D1), as well as by the number of persons assigned to R&D activities in full-time equivalent (R&D2), simultaneously including researchers, technicians, and support staff. Data associated with these two variables are from UNESCO's online database.
Finally, two variables capture human capital. The first is the number of graduates from higher education as a percentage of the labour force (EDL). Here, higher education refers to categories 5 (first stage of tertiary education) and 6 (second stage of tertiary education) from UNESCO's International Standard Classification of Education (ISCED, 1997). The statistics are from this organization's online database. The second variable chosen is the ratio of skilled workers to the labour force (PT). This includes individuals belonging to Major Groups 1 (legislators, senior officials and managers), 2 (professionals), and 3 (technicians and associate professionals) from the International Standard Classification of Occupations (ISCO-88) of the International Labour Organization. The data is from the Yearbook of Labour Statistics 2006 published by the International Labour Office.
Overall, those countries that are moderate or weak exporters (all LDCs) only have an RCA index exceeding one in the transportation of passengers and freight, travel, and communications, while the export performance of the industrialized countries is more diversified across the ten categories of services considered, notably the United States, the United Kingdom, Canada, Germany, and France.
Several regressions have been performed and Table 2 presents the most significant results. As we see from the data in Table 2 , the variable for economies of scale (whether expressed as GDP or total population) does not appear to be a significant factor in the competitive advantage in many services. In fact, examining the values for RCA from countries with a relatively high GDP, such as China, Brazil, Indonesia, Mexico, and Russia, we see that their values are quite low. Conversely, some economies of a more modest size, such as Ireland, Singapore, Austria, Switzerland, Denmark, and Sweden 4 , post high rate of RCA. Moreover, the economic literature appears to indicate that no solid empirical evidence confirms the presence of economies of scale in services.
Let us address this claim by examining the case of financial services. Financial markets are characterized by pronounced geographical fragmentation and imperfect competition (Montgomery, 1991) . Increasing returns to scale are difficult to obtain in banking services, owing to the onerous distribution system requiring a profusion of dispersed service points. A study by Benston, Hanweck and Humphrey (1982) indicates that U.S. banks have been unable to appropriate economies to scale after rising above the threshold of $25 million in deposits. In his paper on the emergence of full-service banks, Canals (2003) explains that economies of scale dissipate in retail banks as of a certain level of assets. The complexity of banking operations is such that some costs may increase in tandem with the volume of activity. In addition, still according to Canals, the solvency and diversification of banking assets are not attributable to economies of scale, but rather to managerial capacity. Dietrich (1991) examines the case of European banks and concludes that there is no evidence of a positive relationship between banks' sizes and operating income. According to him, moderately sized banks can generate profits on both the domestic and the foreign market. Of course, the list of criteria for competitiveness of banking institutions often includes the capital-asset ratio, the financial balance, and the established network. All of these factors may depend on the size of the institution and, in the final analysis, the size of the domestic market-hence the choice of GDP or population as explanatory variables. However, since the array of services produced by banks is inherently quite varied (loans, deposits, off-balance sheet activities), it is tricky to establish a significant relationship between bank size and mean operating cost. Another element of the analysis that must not be overlooked is the mode of internationalization of service companies. As Henten and Vad (2002) explain, the size of service companies is directly linked to the degree and mode of their internationalization. The smaller the firm, the more it is likely to expand internationally by exporting directly rather than by setting up shop abroad. In the case of financial services, establishment-based internationalization is decidedly more prevalent than in other service categories, especially because of legal requirements. Thus, it is not surprising that the benefits conferred by size onto exporting activities should be curtailed by a choice of mode involving setting up shop abroad.
This problem, related to the mode of internationalization, is exacerbated by the omission of sales from the affiliates of foreign-owned firms from the data on service exports recorded in the balance of payments. A study conducted by Hoeckman (2006) reveals that mode 3 (setting up subsidiaries abroad) is the preferred approach of U.S. firms. Thus, in 2003, sales of services by U.S. subsidiaries in foreign countries attained US$477 billion, largely exceeding the value of direct exports of services at US$292 billion. Moreover, in the wake of negotiations on opening to liberalizing services at the WTO in 1993, many countries made firm commitments consistent with mode 3 and not mode 1 (Roy et al., 2006) .
In insurance, the volume of business is clearly fundamental, since the greater it is the more opportunities there are to spread risk. The size of insurance companies is thus directly connected to that of the domestic market. Sapir and Lust (1981) used the variable GDP to capture economies of scale in this domain and draw conclusions regarding its positive impact on the exporting capacity of a country. As we indicate above, our recent data does not point to a positive correlation between the value of the RCA index in insurance and firm size. Once again, the mode of internationalization comes into play. Finally, to avoid lingering overmuch on this issue of economies of scale, we refer the reader to an exhaustive study conducted by Grubel, Hammes, and Walker (1986) : "Available evidence for most of the service industries surveyed suggests that the optimum scale of operations is small relative to the size of the industry and most markets".
Of the ten categories of services examined, the case of royalties and licence fees particularly stands out for the significant impact of economies of scale. The income effect (captured by per capita GDP) only proves significant in financial services and insurance, confirming the assumptions underlying the choice of this variable. Among the other explanatory variables retained, the sign of the coefficient of the capital-labour ratio (K/L) is often the opposite of what we expect and not statistically significant.
The same applies to the variable for research and development in most of the regressions we performed, except those for construction services and public works, computer and information services, and royalties and licence fees. We can easily see that, consistent with our assumptions, these three categories are highly R&D intensive. It is also of interest to observe that the variable for human capital, estimated with EDL, is positive and significant for computer services. As to the variable PT (percentage of professional and technical professions), it does not contribute much to the statistical results, owing to the poor quality of the data obtained.
CONCLUSION
This study is designed to test the extent to which traditional international trade theory can be used to identify the determinants of comparative advantage in the export of services. In comparison with previous studies, our data is more recent and comprehensive. In addition, we have included variables for human capital and research and development and, in particular, comparative advantage is defined in terms of performance relative to exports (RCA). For each category of service, a value was computed for RCA and regressed on the following variables: physical capital, human capital, per capita GDP, economies of scale, and research and development.
The results of the statistical estimation indicate that the impact of each explanatory variable varies with the category of services. The variable for economies of scale is only statistically significant for royalties and licence feesit is not at all significant in any other retained category. The importance of human capital stands out clearly in exports of computer and information services, while exports of construction services and public works, royalties and licence fees, and computer and information services are positively linked to R&D intensity. Models estimated for services in passenger transportation, freight, travel, communications, and personal, cultural, and recreational services, have little explanatory power. This indicates that research into the determinants of comparative advantage in services ought to be more finely targeted by using an approach based on considerations of industrial organization and microeconomic analysis. Still, overall the H-O model proves useful for assessing the competitive factors involved in providing services, as long as the microeconomic analytical procedure makes allowance for explanations incorporating industrial specificities, the mode of internationalization, and also the legislation in effect.
